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Severe iliac stenoses in patients with peripheral
arterial occlusive disease (PAOD) can be accurately
detected bymeans of angiography or duplex scanning.
Unfortunately, sub-critical, or borderline, iliac artery
stenoses (i.e. with diameter reduction between severe
and mild) are missed in approximately 25% of the
cases by both angiography and duplex scanning.1,2
Since, most of the patients with PAOD are known to
have multi-level disease, involving both iliac and
femoro-popliteal segments, it is important for the
therapeutic management to assess whether iliac
stenoses with a sub-critical diameter reduction are of
haemodynamic significance and can be regarded as
causal to the patient’s complaints.
Intra-arterial pressure measurement (IAPM) before
and after the administration of a vasodilating agent is
the reference diagnostic tool for the haemodynamic
assessment of lesions in the iliac arteries.3,4 Here, we
focus on the noninvasive haemodynamic approach in
the detection of sub-critical iliac artery stenoses and
discuss the potential of hyperaemic duplex scanning
and phase-contrast MRI.The Haemodynamic Approach
The haemodynamic significance of a stenosis in a
given artery not only depends on the reduction in the
luminal cross-sectional area, but also on the total
amount of blood flow that passes through the stenosis.ing author. Dr D.Th. Ubbink, Department of Surgery,
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information can be obtained by measuring pressure,
flow or both.5 For the assessment of the haemody-
namic significance of sub-critical iliac stenosis, it
seems obvious that a physiological approach is
superior to a morphological test. It is well known
that some sub-critical iliac artery stenoses can only be
detected under hyperaemic conditions (induced by
exercise or a vasodilating agent) but not at rest.Invasive techniques
Best current practice in patients with sub-critical iliac
stenoses based on routine duplex scanning is further
assessment with IAPM, because this method can
sensitively measure changes in blood pressure attribu-
table to stenotic lesions. If the stenosis is not
haemodynamically significant, it is unlikely that the
stenosis is clinically important, because of the high
negative predictive value of IAPM.
Several classical papers support the usefulness of
IAPM to evaluate sub-critical iliac lesions and to plan
and select patients for arterial revascularization.6,7 The
invasive character limits the IAPM technique, air
trapping, length and size of the tubing system and
catheter tip size and orientation are possible sources of
error in the measurement of intra-arterial blood
pressures.8 Furthermore, the definition of a significant
stenosis depends on the cut-off value applied: some
use the mean pressure, while others prefer the drop in
systolic pressure.Hyperaemic duplex scanning
Alternatively, duplex scanning may be useful to
evaluate sub-critical iliac stenoses. The peak systolicEur J Vasc Endovasc Surg 29, 305–307 (2005)
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duplex parameter to detect stenoses with a more than
50% diameter reduction. It has often been stressed that
duplex scanning provides haemodynamic infor-
mation, as duplex scanning measures blood flow
velocity, which is directly related to the amount of
blood flow. However, this relationship does not apply
to the PSVratio, as this ratio is independent of the total
amount of blood flow and only provides information
directly related to changes in the cross-sectional area of
the arterial lumen.8 A previous study has confirmed
that the PSV ratio is not accurate enough to evaluate
the haemodynamic significance of sub-critical iliac
artery stenoses, in particular those in the PSV ratio
range of 1.5–3.5.9 (for further understanding of the
theoretical considerations concerning the PSVratio see
Refs. [1,9–11]).
In earlier studies, we hypothesized that hyperaemic
duplex scanning (duplex scanning of increased blood
flow after physical exercise) could be an attractive
alternative to IAPM.8 This hypothesis was confirmed
in a recent study, in which a new flow-related
parameter was used.10 In this study, we calculated
the DPSVexercise, defined as the PSV at the site of the
stenosis minus the PSV pre- or post-stenotic in the
same arterial segment, as measured after exercise on a
bicycle ergometer. This parameter is not only related to
the changes in cross-sectional area of the lumen, but
also to the total amount of blood flow. We found a
sensitivity and specificity of 93 and 87%, respectively,
for the detection of borderline haemodynamically
significant iliac stenoses with a DPSVexercise cut-off
value of 1.4 m/s.10 The technique is relatively easy to
perform, but because patients have to exercise, the test
is mainly suited for those with intermittent claudica-
tion. To date, hyperaemic duplex scanning in patients
with sub-critical iliac artery stenoses has not been used
by others, which is necessary to facilitate its
propagation.Phase-contrast magnetic resonance imaging
Another alternative is magnetic resonance angiogra-
phy (MRA), which also is very accurate for evaluation
of arterial disease in patients with PAOD and the
procedure becomes more and more standardized.11
Basically, MRA (as well as conventional angiography)
focuses on changes in luminal cross-sectional area and
as such provides only morphological data.
However, using phase-contrast magnetic resonance
imaging (MRI) the blood flow can be quantified. This
method is based on the principle that magnetic field
gradients evoke a phase shift in the MRI signal fromEur J Vasc Endovasc Surg Vol 29, March 2005the flowing spins, which is proportional to blood flow
velocity. Applications of this technique are burgeoning
in cardiovascular imaging. It has shown to be effective
in the detection of coronary restenoses after coronary
arterial revascularization, by measuring the coronary
flow reserve.12 In the cardiovascular realm, this
method was found to have a good performance,13
and in healthy peripheral vessels a reasonable repro-
ducibility,14 which might be further improved by
automatic post-processing.15 On the other hand,
phase-contrast MRI poses relatively high financial
and logistic demands. Nevertheless, this technique
seems promising in patients with PAOD, while
technical improvements are in progress.16,17 In these
patients too, haemodynamic evaluation after exercise
seems necessary, as the flow at rest in claudicants was
found not to differ substantially from the flow in
normal subjects.14,18Conclusion
Patients with PAOD and a sub-critical iliac stenosis, as
detected by means of routine angiography or duplex
scanning, may benefit from a haemodynamic diag-
nostic approach rather than angiography. Hyperaemic
duplex scanning and phase-contrast MRI are novel
noninvasive techniques that have the potential to
ascertain the clinical significance of sub-critical iliac
stenoses and to guide the best therapeutic policy. The
effectiveness of both techniques needs to be confirmed
before its widespread use can be advocated.References
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